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(54) ADAPTIVE WAVEFORM EQUAUZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce square 
difference between a reference signal and an output 
level by calculating optimum number of taps and tap 
coefficient from the delay of the reflected wave of an 
input signal so as to change a digital filter to the 
optimum number of taps. 

SOLUTION: A delay calculation part 24 calculates the 
delay quantity of the reflected wave of the input signal 
from the input signal inputted to an input terminal 1 1 and 
the reference signal inputted to an input terminal 21, An 
optimum number of taps calculation part 25 calculates 
the optimal number of taps responding to the input 
signal from the delay quantity of the reflected wave of 
the calculated input signal and sends information on the 
optimum number of taps. Thereby a variable digital filter 
part 22 switches the number of the taps of the digital 
filter to the optimum number of taps and a waveform- 
equalized algorithm part 23 calculates the tap coefficient 
of the optimum number of taps and writes the tap 

coefficient in the variable digital filter part 22. Consequently the input signal is waveform- 
equalized by the optimum number of taps to reduce the square difference between the 
reference signal and the output level of the digital filter. 
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b-thmmmBmt^. 

M-fi. xoizi^tzzb ^imb-thmscm 1 iBttoasic 

^fVif^^rzf^avif\,z^mLX^j:i>¥^ =J^iV 

T'D •/ ^ <oai^j*^ 'bSis -y T^co t <7) ^mm-r^ < is 
mm^ -yy^-izu ^ ^iz}s\,^xmiSMm:$' -vymMiiiSt 

moiw^.-thm/jtmn^b, w^^-'h-mij<h^^ 

^b ?:mx.tczb irnwLb-r&m^m i imcmmmwi 

im^mei WLmmtmizM-r?>xtim-^bm^m^b 

b. xiim^<^Dyviti}>t>!m^9 yy^i:ntii-r^ 

izmm^j:^ •yyfSL{:»iii-ti>ms9 vymM-mmb . m 
tmm^yy^iznftiLx^yysLir^w-th^^y'^ 

xfim^b^:nm^bmmi> yyf^b^m^-^x^ yym 

iSc5r^aiL^:J' y rmS-fiie^^-r -f i^'9>Vy t IK'S 

^b^hmxmit^mc^. 



m^i ] Buie^-T -f =J9)vy -ijv^mt. 9 yy 

m^hmM9'yyi^<r>ij(^i:mi't^<Wi.\i^:h^m^m 
^vf^^za^-ixmimM^ yy^m^^^t^^cnmM^ 

-yyommzX 0 , X ^ -J^Jl'y 4 )V9<r>9 y TlBtSr^ 
M-rs J: oKiL^C: fc $-#afc-r«.f9*^6fBi!OSU5 

y^ji'^^b. Wsii^mLtiT t i^^/uy H Ji'9<^^y 
y\=iy9crnii:fj(^d-hmm9yy^cr>i,ff)^mvi-t^< 

mtii^i:mowt:i,mm9 yy^-^iy^ 9 bir-^A.. m 
leftffl^ y Tia-feL'^ :?fc:fcv^-c HuiEaa^' -/Tiatacaj 

cr)9-yy'^^^3tthXol,zLfzZb^'mib-ri>m^ 
[if*^9] 'f4'J9)i'y4)V9b. mf^'J^ivy^ 

)i^9<^x^ m^ b m^m^t- (:>xijm^(^Rm^<r>mm 
sriiai-t^ssmaiasi;, miix:hm^<r>Km^<omm 
*-(>xijmmz!tittzmm^9 •y7tsf:»ai-rs«iS:j' 

•yy^Oi^b , 'J9)vy ov^cTiXfymmLm^ 
mm}^mm.\.rz9 yymwLbmsSMm^ yy^Lbt^h 

fEgja^' y ymz^X ^ 9 y r^co-t -9'y y<7M 
m.^n\i!,-fi-^>9-9-yyn\i!,^b, WBmitTfVzf 

TlifiEffia^ yTlRtciCt-b:^:? «yr«7)fiiB$r»S6 

LX 9 -/rs^^-f ■& i ^ Lt:Z b Sr^^St "^Sil 

taftai^ •yy^izm^^y^9 ■yy^{:niii-t^Tm9 
•yy^tasib. m&m^tTJi^^'jxj:.^b{:is;^. m 
MmMmtT)i^:f*jxj^mz)i\,yxmmM9 yymtz 

m tUIBT -f if9iVy 4 iV9ffy\^Wj:9 y y\.Z 0 Sr A:^ 

LT ^ y rsc^^-r-i. ^ot.z Ltzz b s-iftat-rsis 
ii«*Jii 21 BffffiaM»a3a5»i, xiim^bm^m^ 

b i:mibi-i>m^m9sm<^mfm}mm'(m, 

'<7\'mtii^ixfz9 •yym^^:m.m-t?>9yy^^imM^ 
b.m-y ym^m.mza^'^h 9 y ymL<o^\m<n 
m^i)-t^x:hm^(r)Kfmcrymm^%)h-thmm%)iL 
at i:i&ttzz b $:^ai:-rsisa^9fBa<oai^a 
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mmm. 

m.i%\i!cth-^>9-9''/r%^^t. fsamitT/uzf 
Tifrieaai^' -/ rsfccjs t-fe - -y rcofiLm^mst 

imm^ vy^l.zW'^-^^ts:^ yT^^SLiH-rS^S;? 

[0001 ] 
[0002J 

[ta!*iOS«] jfi^, DAT i^'^'yPvi-— r>f pfT- 

hm&mm^ti^m\^htix\.^h . 

[00 03] z(r)W^mtmmzti\,^^\,^:b^j:m^<^i> 

y<—Vi\^y < )V9 tfihh. z<nhy >xj<—*)-/i^y ^ )V 

ifim^^fzm^mimnx'. ^<r>w&t:^mmi,zmm- 
hxr> izisn^^titzmmmmit^tii. mt. x<m 

den 

oc 

d C i 

[0011] C:<0:^|SjtC:J' yT^SfS:M^UTV%{ttt'S 
smiziim!^tii:hi''<juthy>x/<-^/i'y ^)U9<n 



m^tix\M>, m5m.m&mtmz-^\.^x\i. ##^ciK 
i. Lx. mfsMX^'^m ""x-f i^9tvm^9Skms m\ i 

[00041 ±ie. m.^<nmmmmmt t-cti, 
•r«>A:*3«^, 1 2««j^i:»a$nfcx -f i^':}';pfi 

^S:ai^|-t.g.ai:^3^, 1 3<i3:^'•yr^7)^5>X>'^'- 
-!^;^7 ^' . 14 tSR)f^o:J' y r^saoffl ^-leit^s 

ieii¥S. 1 5 <±A:»3&l^ai:>Jft-^Srffll.^-C -y r^S 

Afi'^is ^mm-h 13 1 1 3 2(i^' yr 

«St«0^»S. 1 3 3(iJi®«-^i^J(fflrg§-c-J>S. 
[00051 UT. a 1 1 $r#HB LT , ±fets!*c7)®JC 

iimmi^xi}^-! \t-t>x-n^ix. hyi^x/<,-^)v 

y ^fV9i 3X'mt^fifzm^t^\i^-^^i 2*>4.aj:^3 
^tih. hy>x/<-^ji^y^/U9i3(7)Xtii:hm^(r) 
m^it. ^•y7t»5r2N+l. ^-^^ yr^SiaSrCj. 

[00061 

[an 

Y» = E C J • X»-, 

[00 07 1 (ic:-t\ X,,., (ix„ x-m-t) , CICOA 

Clft2 5 tcJ:0*i^'?.ixS. 

[00081 

[S)t21 

e» « = (d. -Yk ) » 
[00091 ^CT, Ck 5-''h$<-rSfc:ti, KSren 

[00 101 
[^31 

2 S X ... • e . 

k - I 

[00 121 
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*»i5*>-rh7>:^>'<— -f/PrJ' (OT, f'-f v-'ij'/i' 
[0013] *f6BB«, ±fe«*(^^fc:ffi;^T=5r$ir 
too 14] 

x.fzZb?:mSlt-thi>(7)X'h^. 

[ 0 0 1 5 1 ^^c. :^^mzx ^msmmmm^^ii. 

coab::'! a *>ga ^ .y rw<^ i^<r>i,zm^mti>SM^-y 

m9 ''/y<rmm\,zx^ . •vr^^x^i' ^{,zii\,->.x 
[0 0 16] ^m'Mizihmfitmm&mimii. 

*»^><OSM:J' yr<?)$ilfflllCj:0, mmiS^ yy^-^ly^iS^ 
^Zii\,^X'f^ i^^fl^y ^)V9<n9 -yy^L'k^^^t t 

tz^b^mwit'rhi.cnx'hh. 
[00 1 7] ^^mz i:hmmmmmm\i. 

tz:itim^t-rh t<r>xt> & . 
[0018] tt:^ :^^mtz x^msmwmitmi. 



t.m-^-y y^mm^mzm^h 9 -y r^s 
<r^im(omtii*^(>x:hm^<r)Kfmcomm^Miii-t^ 
s®*»aigi5fc irmttzz t i:mt-fhi><^x'hi>, 
[ 0 0 1 9 J ^^nizxhmsmmm^mi. 

^bms^m^ti)^hmx:f)m^<^^/\iit^%^^hT> 
/uitscajgsfc. xf}mn<oD/u\kb^h-s&wj:-? yy 

A:^ft-^{**2^^ 'yyW^n\i!,-thW^-^ -xT^tii 
^b. mm^ yy^^zn^LXif 'yy^i:^^m?'j:-^ 
^^'J^JUy^/U^fmb. -si$ty'^'J9)Vy 4)V^^ 

<r)X^m^b\ii-}jm^b9m'^ •yyw.b^m^^X'^ yy 
mb-^hi>(r>X'}f>^. 

[ 0 0 2 0 ] i/v!. *ffeBJt3j:S3ilBSjSJg^bS«. 

iZii. 9 y yikt^3mm<omL(r>y-' i^9?Uy ^ )U9i}* 
t>^j:h'f^'J9}Vy^ji'9^b. i^'9/i^y ^Ji'^Sa 
(O^^co 0 ibWiM^ y yfSL<Di,<r)t,zm^^thWtMS y 

ym-bu^^binr^ff: wm^ yymM.tiim-^<^m& 

9 -yy<mmizx o , mm^ yym-tu^^icm-^x'f 

-f i^9)l^y -f /l-^co^ 'yy&^^3s«imb LTti b^m 
fSi:-rSt<0-CJ>i). 

[ 0 0 2 1 1 ^^c. :^^mizxi,m!m^mmit^ii. 

±ieo@W5:a«-ri./oi6. ■sf^y-'^i^'i'fUy^/U^^ 
-r-f i^':5'>'P7'f>'U:5'2r-9-7'yo-y;?{c^}-SiJL3t-r •< 
^''^'yP^ ^ yP^'SUi: , •^yyo y^iz^mLti'f^'J^ 
juy ^ )i^9(r>tii:hcod-hmiM9 yy^cotcoizmKlWt 
h®M9 yym^X^^ 9 b^%^. SSr^yTiaitaig? 
*»^.<^*3S:J' yr<?)SiIffllfc:iO> Wm-S'yy^^V'99 
l2fcl->Tx -f >'':5'/P7 -f IV9C09 -yTlRSrgESe^lgi: L 

i: ^mmb-ri>ij<7iX'hi>. 
[ 0 0 2 2 ] i^^. *5iHB(c J: 

fm<r>m&iphx-)immizm\:,tz^*j:9 y^ias-^ai 

■rsggi^ -yymM^^b . f-i V^tvy H )i'9(r)X-fj 

m^b^:hmm}^t:>w\[M.Ltz9 -/ymLbmrn^ yym 
tsmjmmmtT/vzf^) xj^ub i:^tfz:L b s-smat 

■fhhCDX'hh, 

[ 0 0 2 3 1 ^Tt:, ^^nf.zxhm}m.Tmmi^\i. 

s?*^ ^^ yy&.i.zm}'^-!' yym^<r>^y-9-9 yy 
<r>iiLm^:Mtii-t&-t>9-9 yy%ms6b. mmitr 

x&m^-y y^izfn t-^y^-^-y y<7)im ^HWtix 
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9 -yrfSLir'sj^t L^c^t S-s^fc-fStJ^-pftl.. 

[ 0 0 2 4 1 ^ 7t . ^w^izi hmsmmmit^ti. 
[ 0 0 2 5 ] , ^^m^zxhmimjmm^^kt. 

[ 0 0 2 6 ] ^^c. i^iiuE^aygiHLSti, 
t 0 0 2 7 ] ^fc, *^%B^tcJ:-&iSlC^*J^^LSti. 

COX'S) 

[0028] tt:. ^^mizxtmmi^jmimit. 

m\ mM9 'yy^{zm^9 •yy^^<r>-^y9-9 -/y 

)v^')XKUhi^7^. wem'cr)\'^')xj>.mzii\^ 
xmm9 •yymz]^\:,^y9 -9 'yy(r>^m:T^m\^x 

[00 2 9] ^-t, :^¥mizxi>msmimm<tsii. 

Ut^. mM9 •yy^l.zm^^^j:9 'yy^i:».^-th-^- 
m9 yy&Mtii^b . »jmitTf\^^0 XASUi: 

mmitr)\^::f') XM.mziy\^xm.m9 yym^zm 

tr-f -J9 n^y ^ )i'9(n^^j:9 •/yi,zo^XiiLX9 

[0030] ^^mzi hmjmmmmt^ii. ja±tJi 
m Lfz X 0 {ct8fi)t Ltzzt^zx^^ m^mmizn-Th 
K-)}m^<.zm\:.x:nmm,zm.m^j:9 y ms-^ai lx , 
^<r>&mtc9 -yyfsm^^ 'i^9n^y 4)i'9^x *)imm 



[003 1] 

[0032] mr. asftSiB. mmmmi oizM^ 
# , ^^mff)m 1 nmm4 com^commiztufhrnsm 
wamimimmizmm-?> . m i i <rm 

9m, 02 «H 1 tc^-r^T" >'':S'yu7 -< fi'9mcom 
m^j:m^<D-m^^-ty\:i -y 9m, msam i iz^-t^ 

-fi?!l5r*-ryn -y 9mX'S>h. 

[0033] tfz, 0 5«a 1 tz^-timn-taucomm 
^m&<m<7>mf:m-yo-y9m, H6«*«B8<oig2 

n •/ ^' B, 07 ii^^mcom 3 <?5llM«®ffitcfc»t^a 
It^iSse^liSOfilJSSr^-r :7'o -y a. 0 8 {i0 7 tc 

7r:-rm!Si^mmtT)u:fv xj.^cr>mm^m&<o--mi: 

y 0. 0 9 {i;0 7 l,Z^-tmmmmtT)U::f 

V xj^^oimm^m^coi&comim-tyci -y :;'0. 0 1 

0 {i2|s:f6BB<7)m4 </>mn<r)mmizt5if?>mmfmmL 
^<7)m^^^^yti y 9 mx'h h . 

[0034] iwmw> 1 <r>mm<7imm:i *-f . 0 1 ^ 

Jg^kSO««tC-PV^TiKH^.g.. 01tC*5»-^T. 11 
\iy'^'J9)\'X-fym^ (WT. A:'3fi-§-fct^^) ^A:*3 

^Xii'ti,X^m-. I2ii\ii:hm: 22ti9yy^ 
^W£M9 y TlBtfC^^tg^^x -f i^':?;!'^ -f 
195, 2 3<i^^-f >'':J';U7-f/i'^'gl5<oA:^(i^i:ai:»3 
<t#^«3S:? yyiiLt S-fflV^TrJ' yr^S-^ajL-f-O 
rJ' yT-^^^^iT^X '>'^;l.7 -( fU9mzm^&tjm& 
mtrju=f V XAgs, 2 4 (iT^ i^'9j\^y ^ iv9U<ox 
ijm^hmti^m^ 1 5&» ^> A:'3(i-^<oKi*«<o a® €:©aj 

•ri>SS»ttigi5, 2 5tiA:'3ft^<7)SJtj^c7)g®*>/^A 

:hm^izftitfcmmrj:9 yyi!ct:Mtii-ri>»m9 yyn 

M-ta^X'fy s . 

[0035 J iJCtC, 01$-#BgUT, *f6B3<r)|51<0|| 

1 n:A:J3§*il.. X:h^titzXi}m^tiX:ht^i l 

*-^>ji@»mia52 4(ci*<^ix2,. ®®majgP2 4{cfci^ 

ti?8$rSa^ y7l8:StllS|52 5{Ci5iS. S5S:? yraff 
{Iia52 5-C«, Sm9 yyWLi:m, Sa*»[(^3i®Srd, 
-fe>':J'-^ yTcTHarSSrcfc-r^t, fi3i^'-/7tSm 

[0036] 
(SC4] 
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too37] wm^' •yy^<Dmm^w^ H 'J 

m'Omih. fmmtTJi^^0XJ^^2 3Tii. -ai^x 
-f '>'^'fi^y'(fi-i'U2 2izM-t^mMf' y-r&jn^ yr 

9 y T-^atc J: Oaae^Sr^-r S C: f: 3&«-C# 1. . 
[00 38] WT, 02&I^I13 2:#MLT, 01 tc* 
-r^x -f ->':?yU7 -f /W:?^? 2 2«OPM^IS«<7)0f|ItCO 

-r. H2(cfct^T, \ \\imm\m\zm-^x-n^ 

3 l<Sft3i:J'-yna»ajgi5*>^><7)A:']JS^^. 1 2« 
m:'j«8^ . 3 2 JiiBp^co:? y 7lft<oS^ri.1tiicox ^ 

[00 3 9] »:tc. a2S-#,^LT, i)^ti>h^rS^ -{ =J 

9)\^7 ^)\^9m2 2(Dmmz'D\.^xmmti>, t-r. a 

3icajij$ns. it^hmm^'/r^ 
ommifimm9 y T^-t iy^9 33iziciLXA^^ti 
mm9 yr^-^u9f'3 3ii^ ^cr>tii:fj(OfzMzm 

[0040]^^-^:, ^3 5-#MLT , m 1 tc^^^^T"' 
>f >f /l'^g?2 2<Oi*|ffl^r«l«<Offi<OWtc-^v^T 

3nt&mi!i' yy^M.aim^^<r>x:fjm=-. i 
Lfz'f -f ^ . 3 3iiW^9 y Tigc-fe u ^' ^ 
[004 1 ] mz. ia3$-#BRLT, i)^i}^?>-sj^ ^ >^ 

^fi-y ^ 2(7)9mi,z'o\,^xmm-th. i-r. a 

;P:J'tcStLA:^ft-^*U*)$ft. ^r-i i^S'ivy < )V9 
<r)'^-nt^t^mk9-/y^^\^9 9 33\^W^^t\.h. - 

-ti. Knm-3 1 *-f>g3i:J' ■yy-^<mm.ifmM9 yy 

ia-feU^'^'3 3tC«LTA:>)$il&. fiSrJ' yT^-bU 
^'^'3 3T-«, ^<r>W^i^ yy^LliZp^^X . iZiWj:^ 4 
'Ji')\^y ^ iV-9i:'mKL, g®^' yrSc-feL':7:J'3 3T' 

1004 2] I14S-#B3LT. aUCTnfSSS 
ajSB 2 4 <^)Sf«B^«ij£<O-0!Itc:-pv yXWm-h . 12 4 



i.A:>jsg^^. 2\\twm3!,-hv^}v^^'thwm.'%^ 
S3a^' y7^assP2 5tcaj:>]-rsaj:?jjg^. , 5 2« 

gS, 5 3JiA:>)li#^RIt«[<03ijE««raaj-rS3iSi» 

[00431 lUT, 04 $-#HgLT. *»*»sjiss;aja5 
2A(rm^{z-y\^xwm-h. t-r, a*«^i i*»^> 
^^jg^bstcirrs A:»3fi-^*«A:»j . -e- lt . a 
:>)^2 1 {c»i^<i#3&*A::»3:^itS. -f-<^2o<ofi-^ 

\mA (cs^-r J: o tc . sEatajse 2 4 <oife}i-g:aia5 5 2 

tcA:t)$ii, '5-i-C-?-ixf>2-:>cofi^Oll^J-*iS:tB$n 

i.. -e<7)ii^«aMft»tiia55 3;cA:'j$ii, mmn 

ffigSS 3fct}V^TMiJ-<0:^#^ra54i-tcA*m-^<ORS*«[ 

-r-6. 

[0044 J iJCtC. a5S-#!HLT. HltC^SffiSC 

^n2A<^mmt£im.(r)<s^(r>m,z-^^^xwmth. . 0 

StCBV^T. 6 l«»?g^r;U3'l»XAgS2 3*»4><0 

9 •yy^mi<nmk^x-)i^hx-yi^. 5 1 {iSLjn tJt 

ai*«^^. 6 2{±^ •yym<m.\\M^'m!iti>'9 yy 
m^n. 3 3\tx-)im^<r>wmkoy^m:%'^-t 

[ 0 0 4 5 ] OT. la 5 $r#H5 L T . as^aiss 

2 4<7)»)f^{c-:>v^-Ci»BH-rS. ^-r, j!!a^^^kS<OA:>J 

fi-^^-^^x -f 'J9)vy A)V9U2 2 \im&mcr)v^ 
uxM.^2 3x-m^^tifzmm^t^izii\,^xmmm: 
srUff^i.. ~^mmm imzmMmz^ib^^mn^ 
< , m^&mt LT, *iiifioj|g.®T'<i. 200 o-f- 

^J'iimSSSrffli^fc) fci, ^'•yr^cOffifllS-SftJgtf 

'ftT;^d• 'J XASB 2 3 *>/i> -y T^SS^gS 6 2 l^A:^ 
LT:^-yrfSa5:l£^-r*. LT. ^-yTj^aKlggS 

6 2 y r«i$<os5-fk«s:»aj-r s . mm&nta^ 5 

3 {ci^v ^T ts , ^ -y y^m<^^itmt<:k^ ^ y r^ofi 

[00461 ^Ltmrntf^J: 3(c, *lli£<7)j^.®(ci:ix 

jf, ^jg^'ft;stc*trsA:»3fi-^tait6fi-^ttcj:-^T 
x:)jm^<r>^am<r>mmim.iii-rhmmw.tiiSit. x^ 
m^<r>immi^mizx-yxx^m^<rfsm9 ^ym: 
»a3-r hm.m9-y ym^^ut .mm^-y y^v)^ < -j 

T. jSjg^-fkStcm-.&A^jfi-vtcov^Tgii^f^' yr 
<n^^-h\y^i't'f ^ tvy ^ )\^9<r>\^fi\y^)Vt 

[0047] c jiBflcoig 2 <fymt&<r>mm:i ar, 065: 
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[004 8] 12iitti^m'f. 2 2^i9 vy^i 

[00491 06 ^z^:^%m<^f^2(omiL<rmmfizij 
«±. aji»aigi52 4^ttffl-ti-r(c. «^j^^bs^^7)A:»3 

[00 50] iJjtC, ia6^#MLT, 2ts:|%BJi7)ll20|| 
A:'3fi-^{±D/ujfc»aigS7 2(;A:»5$ixS. D/UJt 

»aia57 2{ci3u-c. -5-<7)A:>3<i-^«oD/uik<i<*:5«: 

[005 1] 
[^5] 

D/U=2 0 • 1 og.o I X. / (x-d) I 

[00521 ^cr)D/\jit<r>'mm^'S!m9 vvim^^ 

<>:^CIS6DtcJ:i3©ai$n«.. 
[00531 
Clg(61 

m=c+T 

[ 0 0 5 4 ] giS:? •y7lSS[aiai2 5tc*JV^TS3S^' y 

('^T t . "Rer /U7 IV^U 2 2 2S 

[0055] IjLhcOiJiBflfOJ: o (c, 2|s||JfeC»l(c J:fi.tf , 
«Jg^^t;S'v<oA:'3fl-^t SJ«ifi^t J: -:>TA:'Dft-^ 

OD/UJt5raai-ri>D/UJt^tUSBi:. A:»J«-^<?)D 



ajfc, ^^^s^^^' •y71a*>^>SJi^'«y713t^r^[^i^■r«Sjl 

^' •yrS«ajg8t. SJS^'-yT^^l^^T-^ 
tS{tS^!:{cJ:^T, »[}^^bS'v«OA:^fi-^tcS}g^r 

y ywt^mm^t:^ o^Ltii^x'^, 

[00561 C^BBomStOSISfecOJg®) laT. H7$- 

(mrnmmm.izin'th mmmm^^Mmi^^TTi-tr 
^•y^mx-hh. m^^zti\,^x. i wmmmitmzn 

ii^^^-fhrn^m^^xn-thx^m-. 1 2«tb:'3« 

t ti-tyXijm^<r>mAm<r)mm^%\i!ithmmn\m. 
2 5ux:hm^<r)^w.<nm&i)^hx-)}mmzi(i\:,rzm 

mO:i^ y'T^i:nm-h^-!' yTtSStasSST-fcoT. 
[0057] ia7tZ^-r*^HJ<7)|g3<7)^Sfic7)^®(cj3 

^)Vy ^)\^9^<r>9 •/TISLtr^^hi.oiizLtzmm. 

[00 58]<5C{3. ia7iSr#MLT. ^jcf^H^coll 3 

•th. tr. xtim^i iA-i^(^m&mit^tzm-^x 

:>}m^tX:h^'f-2 1 i)^t^<nm^m^ti,zx 0±iB*^ 

HBtfois 1 <r>mm<rmmi.zi6^'rh t mm^j:m^i:Mmn\^ 
w>2A:stxfism9 'yy-WM\m2 3X'^\K x:hm^<r> 
^■^^yy^^M-Wi-i-i,, mm.mmtr)i'^'jXM.^ 

8 2\i^<r>mm^ yymifzmtximmtT/uzf^jxM, 

t:^-r?>Zbizj:0. y''(i^i^l\^y ^iV^iziSi^-th 

^ yymiiL^^tx . 'T4=j^)\^y 4)i'-^msitmm 

[00 59] mT. mam/m^^mmLx, muzTv^ 
-rmiismmtT)vri^)XM.m8 2<r>mm^j:mmi\z'o 
^^xmmth. t-r, macrmizm^x . 9Hi&m^ 
•y7ia»aass2 5*><?><?>a^)«^ . 9 2ti'f^=^^>uy 

-f ;U^gP8 1 'ViOai^JJST-. 9 3 tiSSrJ' -y T^ffllfi?: 
SttT, •fe>'^'-:5' yrt7)iaS?:StttJ-rS-fe>'^'-:J' y 

ntajss. 2 3\i.xfim^tm-hm^b-^>'^--!^-yr 
<r>i3.mti:my'-^x^<r>-^>9 •yycr>iSLm.t,znm-ti> 

9 •yy%m:%^-thmim\^r)Vd[')XL.m:hi>. 

[00601 mz^ 08?r#raU-C. 08coMlC*iJt.& 

'mmsmcr)Vd[ *j xj^& s 2 <^§mi,zr> v >-cittBH-r 
6. i-r, fiis^ y7-a»aisi52 53&»f><ofiia^' y7ia 
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TlSS^mfci-Sfc. ■fe:^^-:?>y7'Ofl[gc<iiji:* C» 

[006 1] 
1^7] 

c = N — m 

(00 6 2] C:Oi:3(cL-r«i67t:-t>'^'-:J' yro{a[ 
S c i7)fB#«:J!»^^l:T;Pd' U XAg? 2 3 tCiH "5 . -e^^ 

■fe >- - :? y TcofiM c izmmtf^mBm^tTJi'^ V X 

aiS^' yTtStcSt^BL/ciSiac^^f 3 J: 3 (cL?tC: fctcJ: 

XAge8 2i:lc:J:oT. S3S^ -yT^tCJEt^tSflJ^riSE 

[0 0 6 3] MIC, ll9S-#»BtT. ia9«OWct5{t^ 
JSfEiftJ^tr ::r 'J Xh.U 8 2 <^»*i^tS«0y(COV ^ 

looeA^mz. 09^#MLT, m9</)mi>zni-r?> 

& . ^ -r , A^iffi^ 9 1 tc«is^ -y ngcflLttigp 2 5 <b 
<7)mmi^ yy^mmi:X:hL. y^^siaigp 1 0 

KctJV^TTIBO^ CSi8D ICiO. ^S^r:7 yna2r 

nta-rh. >''^'yp7-<;i'^<7)^ yrsf&N. grjg^ 

[0065] 
[sg(8] 

1 =N-m 

[00 66] ^<7)J:3tcLT*i6/c^^ x7^l <OtS 

mi:^mmitT/uzfv XAgp 2 3 tci* o . ^s^J' y yco 
^i^iz^mmz 0 <offl5riss-r jso^-fbT/ud- 'J xa 
5raag^r;i':f'jXAg52 -emcajBU 

jS^' -y T^lc^tfE Ly-cj^fiC^fi 3 J; 3 L/C C t i 
XASSS 2 1 J: , ^Si^' y riatCiBt/cSflJ^rafe 
[0067] liUicOj: dtc. iiitf , iSJg^ 

mmmut, A:fjm^(7imstwi<r)mmizxr>xxtim^ 



<7)gjg;j'.y7ia^»ai-rs«ja:j' y7iiS£ajs?fc. gjs 

<'t?>Zbi!!iX't^i,. 

[0068] t^mcom4<omm<omm:i or. m 1 0 

wmim<r>mmz-:>\,^xmBfi-r^. 01 o«*«Ha<o 

^yxD y:^mxht. laiotctjv^T. 1 ni^^b 
ls(c*tt-&A:^3fi^SrA:»j^ .|.A:»5^^^. 7i<iD/u 
JtOS[aJtc:'iiS=a:^(i-§-^A:»3-rSA*4S^, 1 2I± 
ll5:>3as^. 2 5JiA:^fl-^cos:«»[<oaM*^4»A:»j«-^ 

( 0 0 6 9 J JJLhJiH 7 fc:5^-r56BB<0|g 3 c^)||SS<0J^HS 

tcoti, me\.z^-t^m<m2<Dm:Wr>jmi>ziin^m 

ji@a[iija52 4S:<*ffl-^, D/UltS[ai 
^57 2m/-i!m^ •yri;t»aigi57 3 $:<$fflU/v:.r J:-C$> 

tSoT. D/uifc»^^lgS7 2&lA^^^g^'•y7^aJ 

1357 3{i. m2<0^cOJ^«-C'mBgt^rt§fcm«:&-Sj, 

(.zx-yxmrnmit^mm-hzta^x^h. mz^ zix 

<f. T&mmi\j^<r>x:hm^tmmm^tt.zX'yxx:h 
<7)D/-uifc*»f>je>s^::j' •yrm^»^^l-rl.^^^s^' vrtin 

•y-rWLn\i^^t . fija^' yTiaSrfflV^TT'-f i''^ 
li-y M\^^<7yif •vyWL^^-thm^mtT}i'::f')XM. 

X , jS9^^-(l:S^«A:^3fI-^lcfiM5r:5^ y rfuximm 
1ti:^oZbii'T^. mf^m^<r>^tii:h\y^ub'f ^ 

bti^X'^h. 
[007 1] 

^>A:»3fi-^<7)sim<o®g^ii®s;aisi5T'^aiL, 

Saja5T«46)tA:*i<i-^<ORSt«[<Ojl5S*-4>A:»Hi-^tc 
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!^W^9-4 6 27 5 



tli' yT^m^tii:t}L. A 'J^Ji'V ■< )V9^m.m^ y 13 

Knm^rkzmm^j:^ yrmTm&m^t^^o :it^X'^ 1 5 

ii/j^«a^k2iSrii3S-ri.^i:3&5X'#6. 22 

ims<^fsm^mmi 2 3 

mm<r>m^i:7Ti'ty'a -/^m 25 

( a 2 1 0 1 fc^f -f 'j^)vy ^ H'^^<7mmj: 3 1 

m^co-mi^-ry\:3 y^m 32 

(H 3 ] 0 1 tc^-rnJ^T' -f -f /P:?gBc7)p*ffl^f 3 3 

fii^<Ofl!lcOW5r*-ryD •/ :? 0 4 1 

[04 J 0 1 iiz.7p:tmwM.\iim^mim:mm^y-m^7fi 5 1 

•tm-yi'm 5 2 

[ 0 5 ] 0 1 ic7f:-timniiim<omm^m^(Di&(Dmi: 5 3 

S^-TT'ay^® 6 1 

[06] ^^m<r>m 2 <7)mm(r>mmiztn-fi,m!m.im e 2 

^bS^otsjat^^-TT-o ./ 0 7 1 

[07] *^j<7)ig 3 (t I. isjass^j^ 7 2 

^tSstfO^mStSr^-r r Q -y 0 7 3 

[08 ] muz^^mmmmmtTA'^ v XAgscopiH s i 

^tg^cO-ffa^^-f-yo -y ^ a 8 2 

[09107 tz7^^mmm^tT)u^ t» >cAa5<7)piffl 9 1 

^m^(r)immi ^-tyo-y^m 92 

[0101 :^mm^m4 (omm^^mmizmfhmmmiA 9 3 

mmit^mi&ir^-tra -y^^m 101 

[0111 m:<7)mmmmmit^(^mm.mt:^y'o 1 3 1 a^n 

•yr^a 132 mn^ 

[l?^«7)^Bfl] 1 3 3 JiiSCSs 

1 1 A:ftffi^ 



^^^x-r >':}'/Uy ^jUi^^ 

^■yrmmmi 

A:»jS^ 

■^m^'yrws.\m 



[021 



2 2 •<ra5'<f*A74*5'« 



1 1 



3 I 
KMff 



r \r4991V74^ I j- 



I 1 3 3 

IS -*-^ 11 



3 2 imtt05'<£;^nr7 4JV» 



7 



1 



[03] 

— 22 ^T'-f £^^11^74 



33 



2 



<«»97aa:iiS«i:U> 
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[06] 



I 1 A*«rF 

I 



2 2 
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D/Utt 













7 3 



1 2 




2 3 



2 5 



[07] 



1 1 

I — 




L 



2 4 



L 



2 5 



2 1 ?<nm- 
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[@81 



9 3 



T 



9 1 A:^Jg=f^ 
S:tlj«PJ:y) 



^82 iil5jfiJB^<b7;Hf'jXASJ 

L. .fJJ^ 



7^ 



I 9 Z 

. aj:b4g^ 



1 0 t 



O £. IBM 



8 2 JSiCiflBgtl^kT'JUfl/XAap 
2 3 



r 



9 1 A:^®^ 



7^ 



I 9 2 

1 fljijijeiF 



[@1 0] 



1 1 A*«KF 
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8 2 



7'.n':jyXA«J 



7 3 



2 5 
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